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Abstract of JP2002200429 

PROBLEM TO BE SOLVED: To manufacture 1-hexene from ethylene in high yield with high selectiv 
ity. SOLUTION: This catalyst is obtained by bringing a compound having two or more hydroxyl groups 
into contact with an alkyl group-containing compound to obtain a reaction product and bringing the 
reaction product into contact with the chromium complex shown by ACrBn (wherein n is an integer of 1- 
3: A is a neutral multidentate ligand having a tripodal structure; Cr is chromium atom; B is one or more 
selected from the group consisting of hydrogen atom, halogen atom and a straight or branched chain 
alkyl group). 
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ACrB, (1) 

(5fi+, n(ll-3«^R-CftS. AttHHIffl«Si£# 

L<t±»«««)T^;«E*»i5>^«»J: yjfflffi* 1« 
ffiffiffiTtflMi L fc ? n ASSftfcSSttS i fc C «t 0 

Tsl-®£ ( 2 ) 




Vs L l 



(3M». J, k, mii*ft«U^lT0~6«*»T' 
»*. Difct*ft^fUHl4U-riB«3l**LTUT«,J: 
v*2flw>«flsl<*», LHi*ti?mciLLxmmi 
4fc, 15*. 16ft*fcf±17!feic****i-*fflJ| 

Hfc2] 




a, b, cii-tfi-eitsiiiLTo-e^aaft-c 

'ttfftW&Al/tJaJBBtMtJL 15SL 1 6*& 
fclil 71S7nll&^*-r.&Sm-S§r*f . ift, G*(± 

SH^^H". > T^Sft£Hi^ffl{£?T'&&^fc£#S& 
ac i a 1 £g3&L£?nAfg#;£fflV^;fc£#mfc 
(4) 

Rp MX q (4) 

P&O< P S3T*0, qii0gq<3T*o 

T, L*»*>P + qlil-3T**. Mti'JfW, 

1-10 WVWfA-SfrfcfcftSJ: OStf <li 



18JU:**U Xttrt&lfff-, flagft 1 -~ 1 0<97A< 

ft § fca*rr* i= - fc fc -r s it «« i - 3 tiaa 

wx^py^ZMffcMM. 

sC-ikc ( 5 ) 

M' (OH) n (5) 
(jS*. M ' <m«02K-3^7B|T', n«M' 

fc-fl-lS^Jll ~4fciEa^*l^E*blH«. 
[M*«6] 2m±«bKDdf^^^-t§^i& 

T^-flK ( 6 > 

HH3] 

r 3 r 3 R 4 R 4 

(#K it40~-2O0 0*>»X*'), nttl-20 
0OffmkV$>&. R3»4**4W4K«»1^10W 

<fct>— sfcfcM't Ko=5f^a-C&&. Jgte. 

£*W8fc-*-&it*JB 1 -4 tlEttwif'l' V«)=*ftjMl 
«. 

[000 1] 

fiM&VM^Ilfe^^fflU^x^v y<o=»fcj5fffifcR* 
6. S5£l¥L<tt, *KfitlF*«Kyx*uy ( LLDP 
E) «MP3t/-e-fcUT*ffl^rl-^-fey£x^- 

hs-ilmm. a^<o««*fflv^xf->><oanfc* 

[0002] 

imtn&m x*uy£H*fcl/c l -^=H=y£f* 
S^&ffifctjwt. ?oAtt£%£M$fcLTfflu£;fc 
tt&STC**. ffei4\ W6 2-26523 l^k 
aBcB^nAfc&Hj. #yb Kntf/t/f/KT^S-^A 

^4. WMT6-2 3 992 O^&ffifcfi,. tuMtii 



a vfrh%himm, s 973 2^ 

YttziH S Wfc£ftfrfc4MHBIW^S*LTV» 
4. 

[00 03J £fc, #BPF6-2 98 6 7 3-^ffifc: 

y / & fcti x f- fy t o£@iift t r/w s j *v 
y*»t4S«^#BH*S;h/tviS. set. «flB¥l 0- 

7 7 1 2-t4ii8t:ii. ftmmmmim&it:?™ 
Aflfi»m«t 7^5 t 

#H¥1 0-23131 7*Hfc*Mi* !R 

##y7$y£fc(ihb*oHJx (e^vyno 

[0004] 

[»I«L± d it §111] UrU #1106 2 - 

265237 n&mz.im<r>-m%'\i , 1 -^-t y t 

H«f t iK 'J u y < jpj^i £ £tft> h , 

6-239 9 2o^m^im^-ma. #yx*i^y 

8-5973 2^4iffiCi20«*i6T«> iMR^«jSl« 
iStttfKfcli, **tt£«H 5 Kflte* (7WS 
ft«WBIWI|**««'CftO, vW 5 HliA#*»U* 

6-29867 3#i!tffifc3Btt<o*i6r«, mm 

WwBatt(CR«|*iA4. 10-771 2^&*6 

BUT 1 0 - 2 3 1 3 1 7^f9tC|»^(i. # y X 
+W9)8&#% < , * 'J d"7-+<0 1 —v** y<7)iM 

[0005] *»BW4±ia«iluafcJE»T=6rS*ifct,<0 

i y*x*i/ yfrta* j: < , 
KWfcSaiU L/pfcffiSftv*WSS!3rxf->y«0HS 

ftMffi, arjf^«*iaitffl^fcxf-vy<!5=jift^rj££ 

[0006] 

K n^r y S * h ft£tt t 7>l* Jk*S#fl:£* £ 
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Mttff L - !*jMKWC 1 - a.* -b y j&ufejfct 4 ; t Sri, 
[0007] W^WBtt. 2ffl£U:«b Kn^fyJt 

-r & ^fl^sKs* **Effi Lfc ? n Aim t mmz 

x^uy^H-UfctofctcH-fS. 
[0008] 

[0009] *^{CfcV^T«. x*>y«=Affcltt8 
£j»f LT. TIE-fcC ( 1 ) 

AC r B„ (1) 

(#K n{±l-3t0MS:t'^§„ AiiZPMIijt^^ 
*SRHT. ^D^ys^. a^*Sffti~i O^giSt 

ja±t*-r. ) x^titE.mmm^-n>^m^ 
mz%ti*mm&mt Lxm^hihmm 

[00 1 1] 
[ <fc4 } 




(2) 



{^+. j, k. mti<efxftUAiLT0-6c0^T- 

^2mmbkm. Lm^n^i^±Lxmmi 

4m. 15VL 16«l4fcttl78oc»t*^rt-*i» 

mm. 1 - 1 0«7^;l«*fcl4«««6-l 0 
<07y-JHS**-f. ) ifcliTEHBsli (3) 
[00 12] 
[^5] 



D'^ 

(3W>, a, b, c(i^ft^^t»4tT0-6<^-C 
*0. u(404fcttl<^aSltC**. DZ[«tl^4 

^i-tft-ehltiLTHJBSMiS. 15K. 16&4 

m^ttdi y y^7 . R 2 (ii!3gM7 ifctt-r 
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[0013] xJBHftS ( 2 ) All ( 3 ) KU^t, D 

a, huuy*, ^yyi^yg^aw^fis. 

[00 14]-«3C(2)ftV(3)fc*}l,iT. L'a 
tfL»TS5Srt.&ja8Bil4ML 158, 16Bt4fcli 

Wifcf. J<b^>-S. Xb^yg. 7D^^y 

2, 6-y^f-A-7xy^i/^!<oTy-^^* 
n, 7ob>t«, r 

yxwsyi, (hypt^x'j^) rsys 

X7 4 JW&>VTM*MbZV < i?7x=* 

*x7-<ya, y>yyu*x7^ya^yry-^* 
X7 -r /arm. ^f-;U7x-;P*^7 -f /S^WA-* 

[0015] 7 y/va, ^yy'7 ua*. fxx 
>ua, ^yy'fxxvi^a, t'^yy^a, hVTVVii- 
a, rh7Vy;l'S, tyy^a, -f s^yy^a, < 

y*/y^a, ^u-yy^a, *7y-*<s^JSJW 

Sll4flL 15flL 16«iafc(il7liS5c*^*i-4 

Tia, f^tf, /f-^a, xf-;HS, /nttH, yf- 
A*. *?*/Hi, 7x-^awW£>ft.-&, 
[0016] -JtoS ( 2 ) tetift* RH±«ffc|RSg$n 
*«»«Ttt4vW, Miff. *«M^, *f*|g. xf- 
JldE. TDhVH, 7f-^», t Ko*y 

^7yxf-ykS, 7'JAa, h'J 7/^07* 
nb^S^«^^l~l Qvyriv^Mm* ttzli.7 

x-^a, p-.Xf-A7x-Aa, p-^D07x-/l^ 

[0017] ±fSH9M ( 2 ) W ( 3 ) T'^$n^.Z 

Wii&VW, 0»i(f. 4 ft, 1 5fL 1 6ft 

ifcttl 7S^£*^4BflU^Ko£Jffiii!fi?fc 
l/ttt, h'JX (XMfSot**) -^y, 1,1,1 
-h'J^lTiK^f^) xfx 1, 1, 1-MJ 
X(^KyXfW7D^ 1, i, l-r-yx 

1.1, l-h'jX(xh 
*i/Jt*JV) X*y, l.l. 1-t-yx (TDtf^y 



/f-AjX^y, 1. 1. 1-HJX (7bdrvj<f- 

rt^x^y, i,i, l-bUT. (7x/*y;>tf-/H 
x^yi9w^ftfSg=ffiEffl^a, l, i, l-byx 
(/-^H-tf/fvW) x^y, i, i, l-hyx<7 
fvW-*.**;Wx?y, l.i, i-h'jx(7x- 
)Vtt*W> x.?>m&<k4yi-V^Jmm?M, 1 , 
1, 1-h'JX (y^WS/^W x*y, l, 
1, (y'7x-^7;y^f^) x^yfjo 

^BaHffiBH&m l , l , 1 - h y x ( y*7xx;i, 
*x7^/^fyHify i, i. i-i>yx<y*;< 
fWX7^ //f-zH x^-y, i, i, l-byx 
< yxfvi^x 7^y>^) x? y*£i7)3- y yz®£ 

[00 183 Sf=, EJUJS14SL 15ft, 16fls4jfc 

tii im&iistttfflm&ttir&Mus&b i 

Tfi, hy?VM9>* b'JX (5->»-2-7 
>J/]/)**y, h'JX (5-x*A— 2-7>JA0 J*? 

y, mjx (5 -7-^-2-7 y/u) y^-y, 1. 
l. i-MJ7y^x?y, hU7y^75y, hV7 
-f y, b y 7 'JMX7 -f y^-Jf y H^o-i' 
KSaiEftm fijx(fx_)H^?y^ 
:f7E&@EML by d-tr^/y^j^^y. h 
ux(3, 5-y^^-i-e9yy^) y^y, k 
yx (3, 5-y^yrnb;k- l-t^yy^) 
y, hy^(3, 5-^7xx^~i-t7yy/H^ 

^y, 1. 1, l-h'J-XO, 

?yy^)x^y, i, i, l-i-yxo. 

W-l-VJYVfr) 7'n^y. l. i. l-Kyx 

(3, 5-y*^f-;w-i-b-5yy^) 7^y, hjx 
(2-byy';i^) y^y, byx (6-^^-2-tf 
yy»^^y, hyx (2-t:y^» 7$y, hy 
x(2-e'jy»^7-(y, hy*(2-eys> 

/P) *X7-0«y|<, (2-f y^;P) tK 

ndfy^^y, hyx ( i-^f syyy^) y^y, h 

yxo, 5-yx^-i~t"7V*y^) ^^y, h 
yxo, 4, 5-hy^f-^-i-tf5yy;i/) 
y„ hyx(3. 5-^^-4-11-7^-1- 
t^yy^) y^y. hux (3-7x_*-5-^f 
^-i-t*5yy;» ^^y, byx (3- u-t-y 
^) -s-^f-^-i-t^yy/u) j*^y, hyx 

(3 - (4-7-y^) -5-^f-;P-i-t7yy 
;u)^^y, hyx (3- (2-try^) -5-*+ 
/u-i-f7yy;v) ^^y, Nyx (3- (3-h-y 
^) -s-^/p-i-t-^yy^) >^y, Nyx 

(3- (4-tyy» -5-y^-i -t-^yy 
^) ^^y, hyx (3-7xx;u-i-t"^yy;u) 
y^y, l-^^-h-yx (3-7x^-1 
yyjuM^y, ^<f-;i/-hyx o-xf-^-i-t" 
7yy;u)^^y, y^-syx (3-71^-1 
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-VJWA-) jlfy^ F'JX (3. 

l-tf5VU;P) *?y, F'JX (3- (4-F 

y/k) -l-t^yy^) *9>, Fyx o - (4- 

T-^U) -l-K^VUA') **y. F'jX(3-r 
of^-l-tryVJ/l^) F'JX (3-xf-A- 

-l-tSVy^^f^, F'JX 1- 
tf^yy;M .*?y. F'jx (3-t-7>;i/-i -tf 

a. 

[0019] *»BHC*J^T , JJBHRsS ( 1 ) <0Bf 

#. Miff, JgaSMT, ASMFFifctia 

^SJH^^Wtns. EffliL 

iff, x**s, rntt«. 7>;u*, ^ 

[0020] JJEHW ( 1 ) TSStfi.* ? 

iff, F'Jx (*Y*i'*1->V) *?y7nl>.hV9a 

(I I I) , YVX{*h*i'*+M 
DA «V^) v?u=j<\ F { I I I ) , l , l , l 
-b'J* UF^i^f-^) x^y^oAh'j^D^ 
F < I I I > , 1, 1 . 1 - F 'J x (x F^iotf-zW 
i^y^nA h\)9oy j { F (III), l, 1, 1- 

F'JX (^F^S/j^WX^y^DAFy^D^ F 
(III), 1, 1, 1-F'JX (7i7^Wf)H 
x^y^aAh'J^n^-f F ( I I I ) , F'J 
?^DAhU^n5^f F ( I I I ) , 1, 1 , 1 - F 
'Jx Uf-zH-^-MO x^^nAK)^n5>f F 
(III), 1. 1, 1-F'JX <i»**T5/.X* 
)V) x^y^oAFy^Q^ F ( I I I ) , F'JX 
(tf5Vy^) ^^>?nAh^D74 F ( I I 
I), F'JX<3, 5-i^t**-l-K?V'J*) ^ 
^nAhy^n^ F ( I I I ) , F'JX (3, 5 
-yXf-A-- l - tf?y U;|/ )^;y?nAMJ?n7 
-f F ( I I I ) , F 'JX ( 3 , 5-y7f/k- 1 - t9 
y»JA0 -^f^-^^y?nAb'J?D7^ F ( I I 

i), Fyx o-7x=A— s-^^-i-et?'/ 

'J;l0 >^^DAbU^n5>f F ( I I I ) , F'JX 
(3- (2-£'jy» - 5-^^-1-^/1) 
)V) *9y9nM.hV9a?4 F ( I I I ) , F'JX 

( 3 - ( 3 - ty ^» - 5 i - t^y y 

)V) ji9y9nJ>.V t )9vy-4 F ( I I I ) , b'JX 

( 3 - ( 4 - try y^) - 5 i - tw y 

;U) ^y^nAF'J^n^M F ( I I I ) , F'JX 

( 3 - 7x-*- 1 - e?y y wy^^nAhy? 

□ 7>f F ( I I I ) , F»JX (3- (3-FU/F) -5 

1 -f?yy;i/) >^^oAhy?D7-f 

F ( I I I ) , F'JX ( 3- (3-TxiwU) -5-* 



^-l-e^yy/i^) ^^y^nAb^n?^ f 
din, Fyx o, s-^f-^-i -t^yy 

;U) X^-y^oA (t F'J F) y'^o^ F ( I I 

i), f>jx<3, s-xv^-i-tf^yy^) > 

?y?t?A C<.yy» ¥9X3=7 A F ( I I I ) , F'J 

x (3, 5-yVf-A—l -f5yy^) p<^>-^nA 
(x^) V9uy4 F ( I I I ) , F'JX (3, 5- 

f-vu- 1 - tf 5 y y /i- ) 9 y 9 o a f y *<.y y> 
din, i, l, i-hyx(3, 
l-tf9V!W x?y?oAF'J?D9-Y f c i i 

i ) , f y x ( 3 , s-yvvrn t-;u- 1 - tr^y y 
yp) x?y?DAhij?D7'f f ( 1 1 1 ) , f i ;x 
( 3 — i y r o t/p- 1 - tr y y y ;f ) .* ? y 9 o a f 

y?n5-f F ( I I I ) , F'JX (3-x*^-l-K 

^yy^) ^^y^nAhy?D7>f f c i i i j , f 
yx(3, s-^KX^-i-e^/u^t/^y? 

nAh'J?n5-f F ( I I I ) , F'JX 
)V) X?y9nJ*hV fxiyj F ( I I I ) , F'JX 
l6-X+Ar-2-\:V&n,) X9y9v&h09ny 

-Y F ( 1 1 1 ) , F'jx (2-ey^;p) rsy^oA 
hV9x3?J f ( 1 1 i ) , F'JX {1-4 s^yy 
)V) *9>7v^hV9v7;{ F ( I I I ) , 1, 1 . 
1-F'JX {ifjt^-frftxyi J*1~>V) x.9y9uA 
F'J^o^^F (III), 1, 1, 1-F'JX (y'7 
i^l4X7<y^f;H x.9y9nJ>,hU9u^4 F 
(III), 1 , 1 . 1 - F 'J X (yXfWX7 ^ J 
x.9y?z>J>,h>)9V7-< F ( I I I ) 

[0021] Clil^O d ^ftHiafttOffl*»<f. , -HH* 

( i ) T-*^ifxi>EPMii)t^^-ri.4'ttco^®ea : f 

<ffll^^l, ± W£ L<fiF*jX (3- (4-F'J 
;i-) -l-tf^yy^) ^^y, F'jx (3-7i^ 
-i-t5yyA->pt^y, Fyx o, 
-l-e^yy^) >«^y, Fyx (3-7^/1,-5 
-jtf-^-i-tf^yu*) ^f^y, Fyx (3- (2 
-tf'j^;i/) -5-^^-1 -f^yy^) ^^y. 

F'JX (3 - (3-f 'J^» -5-^f-;U-l-tf5 
yj/U) ^<^y, F'JX (3- (4-tf'Jv» -5- 

^f-zi—i-t^yy^) A9ytm\^Kh. tit. 

^oilWfctLTJi. 3- (4-F'J;k) -l-tf7«/ 
!/*) ^^y?nAh'J^P7^f F { I I I ) . h'JX 
(3-7x=*-l-t9 , /UA') ?>9y9 DA F 'J ^ 
n?^ F (III), F'JX (3, 5-y'^f;l/-l- 
tr^yjyu) X9y9nJ*b , J9U74 F ( I I I ) , 

f yx ( 3-7x_^- 5 1 - t"5yy;L-) 

*9y9xU*YV7u=j4 F ( I I I ) . F'JX (3- 
-5-^^;U~l-t'5y'J^) 
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^nAhiJ?n5^f H ( I I I ) . hVX (3- (3 
-eil y/W - 5 1 -f 5VU^) .x^y? 

0AHJ?07^f K ( I I I ) , hUX (3 - (4-f 
U ) - 5 -j< f-A— l - f^VU^ ) xjyj oil 
MJ?d?4 K ( I I I ) ^3i*Mv^*i4. 

[0022] #&bj!(c*nvc, ±ia^zpii«ii^t-t 

g.Chem. . 25, 1080 (1986)3?] £J: 

mm. ts^DA tun, mttvj* (in, 

Hft?oi. (III), mtfuM. (II). 3?<ft? 

(III). 3%^DA (II). 
(III), 7'/»BA (II), MX (fh7t 

Hn7?y) iJ-n^HJ^a^ K (III), MJX 

(1, 4-y':**^y) ?DAMJ?D7^' ( I I 

I ) , MX <y'xf-;Lx~ r;l^) ?txAM?t?5K 
H ( I I I ) , MX (f ijy» ^nAh'J^D^ 
H (I I I) , MX (T-feh^HJA') ^nAfiJ? 
0 94 K ( I I I ) 

[0023] fffi^&Mtf/ft * D-Mt&^EJES 

\it>h.h, fflUif. ^y^y. M^y, 'vr^y, # 
^^y, y^y, r^y, y^o^-ty. f'^'Jy^ 
«rai£MbJ<«SL <y*'y, h)H>. *yi^y, 

h'jy^-^v-fe'y^^s^bkfsa. y 

x^x— ?;k 7 i f5bHP7 5y#<0x-f-;^, 
[0 0 24] «WWBfi8R«(i, -8 0XI*'tflEffi 

< li 2 o - 2 o o tct* * , RJK»jf<o»iSeLh<oiaflE 
*FaL<«5fl-~2 4ierli8Tiba. 4*s, RIS**)^ 

[0025] EfcfliJjfc&JSiSfc LT, iJEexfrffifc J: "3 
£Mh M b--fK^1»*jWWCR|B3*-c, #*&3li«>H 

Ha[«iji**i-*>t*ffi<^ffii:fi^*«sfi[Lfti' dais 



[0026] zffi&fai^&LfcrvAmmi. si# 
t*&. jet:, iestjEtT, ±mmm^xmm 

fifvv Kv>TW»Lx^i^yc7)HS«^«^^ 
i 9 it 

[0027] #SfeB)jfc4iv vtii. =«S!18JI^^-S+ 

ffiftWac i a 1 fcffifiLfc^DAfflftSrfflV^Si 
tmt U\ MWf a c i a 1 fcffiffiLfc? 
nAim^fflv^ittiO. iKUxf-yy^iteW 

facial MtLMItli, *ffiffiffi^t J: I? 3 

1 4 3S ] . BP*>, ^JiE^fcJ: 0 3~?cr> 

KfiiSF*** 3oOD|iIfi!JiA«H^fc:xX4acft4J:3*E 

mx'%mix^izkzmmi-&« 

[0028] *KB3fci5^T«ffl#h.* T^A^S 

K&mi±mzWnlZtili>nT\i%^i)K Mifcf, TK 
H8a(4) 

R„MX, (4) 

(SW«. P(40<p^3tl> l 9. q{i0^q<3t'Ao 
T, L*^P + q{ll~ 3T&&, MiiU^A. 

(djsRft i - 1 o coTfrftfrmfri.Kt&m *)wttu 

lSKLh^^L. XI±**0fR\ K3HRl~-lO05r;P 

3^-y>"s, ^5^S6-~i o^ry-^asiA'AD^y 
( 4 ) , mm. 1-10 cor;p^;^«i#tcRa 

^f-zl^s***^^*. T^^^y K^t LTt*l*K: 

b^yn*, 7h^yK^^«±7x/dfyKa^^* 

tf A>ii§. T'J-yl-at LT«»tlil£S*Ll.t>«-et4 

ETt LT(i!«p(cPa^$ai> tOTIttlW, fFiRtf, 

[0029] iia-flM ( 4 ) (CtJUT, M**A 
IT, Pt qiWltffll. 5c0t^. Al B,.,Xi., 

fflfflWtA l 2 R 3 X 9 *>-fe**flcfcLTf8Si 

[0030] ( 4 ) TSSftiT;^!^ 

Wfli^tLTii. Mm, t+M+VJ** ^)VU 
f)A, 7D»Uf)A. n-7WJf->7A, se 
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c -^f-^yf-^A, t e r t -yf-ZHif-^A, y*X 
f-Zl/V^^A, Xf^y^Vy^y^A, X^ 

f-^Sifi. ^xf-/PWa\ ^'T'-M-ffiffi, Fy^f-^frC 

?y, MJxf-^^y, Mi^-f-zi-r^s-^A, b- 

'Jx^r^S-^A. hU-n-Zf-^T/l'S-^ 

a, h>M yy^i/r^sx^A. Fy-n-M^n, 

7^5-^A. h'J-n-^-^^T^S-^A, b-'J 
v ? n M 1 islVTiV 5 - »7 A „ I/* ^jl^HT/l 5 - 
>7A. y'Xf^S-^tFiJK y'-fyy^T 
;t,S->>At F»J F\ yxf;WS-^ih^y 
F\ yXf^7*S-W7x/^yK. y'yy'O'v'f 
is)V7 *-lVT)Vi—*7 A, Xf-;l'7/PSX>7AXF* 

T^s-^A-fex^y-oy f. x-^r^sx^Abx 

^o'JK, yf-^TJPSx^A-bX^^Qy F, x* 

yur^S-^Avy'ny f\ >f yyf-^r/i-s-^A^ 
7 n y H«W Ml * . £ ft 6« 5 A*o£S $ & 

yfjsttora** . f y r^^r^ 5 -^Mt-smm- 

*L<fflV^*i, M^iKJSb'Jx^r^Sx^ 
A, hy-n-^A-T^S-^A, MMy7*^T 
;l^x>7A. F'J-n-^^r^^x^A-^by- 

W&k tSW 1 L-T ffli »* d fc i, Tfffl&T-* & . 7>i^« 
*#-fk^«««ffl»i, ? o Atgft; 1 */Kc*U/C 0 . 
1-1 OOOOSiV&'J, JfF4L<tt3~30 0 0S 

[oo3i] *W9t?mmti& 2W3±<r>t Fo*y 

Sk2fflJ3LL<9t Fo^a^SSfrrsy^-;!/*, U<« 
'J :t-;t/£ffl^& c t #*T"£ , StBRSSfl* & W 

^ya-;k ~f9Wl[— ;k *<y?yzs%—}i>, M 1 
ifyy*:*-/k -\7 , ?yy':t-A\ *9$y 
J J rv l J^—A'^ A\ xW 

ijy^y^-tvmmfhiih. SC. 2fflI3Ub<ob 
Fp^fvSSfrrsft^flit LT. T^-lSsC ( 5 ) 
M* (OH), (5) 
(it*. M' (iMSS^«2M-3^c?)7C^T\ n(4M" 
«0ffi*M3¥U\ ) fcffl^e it fttiKSft 
St)<0T(±5rvWA#«ttt. *$Hfc7y*'*y^A, * 

Hfc*«>!rcfflv^#l4 2«_b?>b Fn^gfi 
Sft^fti: LTii. ( 6 ) 

[0032] 

[ft6] 




- R 3 («) 



itt0~2OOO<0SatC* l 5, nil 1-2 0 
Q0<r$m-C*>h. R s «***fcttKSSRl-10(!D 
r;Wr;WET*9, **E-?t>IS*'>'Ovct,Jl< . 
R 4 ii7|c**^iib Fndf^ST'fcy , j^R^-ft 
<ti> -of 4&-f b Fo^r y;PST& 4 . mz. i * ? l 
fcLL^ 22=f«£fk 5y^A£££fl;i,L<f47' 

[00331 *mr?mMtli> 2«JbOb Fn*y 
S^-TS^Mi. ^nAfflfrltA-fctfLTbF'n 
*>tf/S#0. 0 1-1 00 00S*T»9. M±L< 
iiO. 05-50003*. ISiteKHO. 1-1 

[0034] *^fcfctt*xf-Vy^ZateJC5i4. 
Witf2fliJaJi«)t Fn^S^fe&IM-ift^fcTWf 
/PS**ft*ft*Mt>oTtt«3*. fliJtatfO^nASIft! 

*\ U!!x.(f , ZM^fcKJEWMTJfel.Xf-Uyto^aET 
K2«SLhOb VB*i>WkirtlttMlk Tf^Mt 

WKm'^^W^thKb. ift60i!£JWi4#t 
[0035} 3RH*<Wtt«iEtiB»-r*IIIW)^nA»ft 

0. 00 1?^^o^;k-100Syt/K iff^L<<4 
0 . 0 1 v W ? ot;i-- 1 0 3 y ^/KTJji^T'ffifflSil 

1. 0. 0 0l-?>f?n^J:i)/h5v^ttjBi8Jtri±+ 
fttr&mmt>tv?, at: i o o S yt/UJ: 

fl*«tai!^4eoiB«w- 1 o 0-2 5 o°a «f± 

L<i40-2 0 0X:T-$)I>„ ^^i4^t»S*l 
lfr-24tm. #4L<(±2*-2l*iaiTftS. 
«M«fKJBl^n6»jlSEi: LT(4. «itf. 7^y, ^ 

y^y. ^-fy. '■vr^y, ^-^^y, y^?^ 
y, y-hy, r^y, >-y*a^.y^y. y?n^t 
y. ^f-^^n^-ty. y?n^^y, r*'Jy 
^Hg)tffi^M<^a, ^y-ey, F^xy. ^yu 
y v xf-yKy-ify, y'jjy. b- y^^/Ky-ify, y" 
nn^v-fe'y. ^^DQ<y-b>^^#ffiMt*3IM 
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ox 9 y^mmibmrnmif h n & . * & , r 

SSTCfFS: 3 t t ^ fflP2M/JS«Et±+#fcft 

[0036] *StBjtij|t4xf-by<0ZJWtRjE«!0ia 
JBi. - 1 0 0-2 5 «± L<ii:0-2 

hnjsm^m^ti^ifi. o. 01-3000 

kg/cm^'iO. #£L<«0. l-300kg/ 
cm'tti. RjEfclStt. ffltt, 5«^6NflBre* 

■ffiTbSaiT**. x*l^y0>HJMfcK(S*T», R 

a. 

[0038] 

hf>K zti^mmMii*me>wm£^i-i><?)x\ * 

[0039] I RW% : I Rfl, amWffiSt ?Stfkfr 
3fe)KSIt ( FT I R- 8 10 0) £JflVvf, Zi?s-)V 

[0040] #>l?n-?)>4''97 4-KJ:*#ff:KJG 

^xyxi TC-lflDA^ASSatLfcftWHf^WH 
c9#Xy*n-?l^7 7 (GC-14A) £BHvt##rL 

ym. 2 s 0 °c , fltmssK 2 8 0 Tcciftse l . mm 

mtlXn-^7?y%m^fi:. #*ftt, Z.to%Wa 
?^77fcRjtSM£ 1 . 0* lttXLfctt. ^7A« 



ft. 

[004 1 ] a*:, ^sm oti±«ftriaw±, ±ts# 

x?a-?h??7l HtSBtffiSLfc G L^Jiyxm 
tc- ia£?At£*LfcMHHfHttl ^?D7 

f7'7 7 (GC-14A) £fflHT#*rLfc. #W£fr 

«{fj»jut3ooictei6^t, rtameptLTn- 

"\7*?y£Jflii-«fc. 7>iJrii. i«^?n7h^57C 
HISigSr 1 . 5m 1 *5A«iaffi^5 0°C 

fc 3 0 0 'C £ V9mt& ikfcJiOtTofc. 
[0042] aft*t**ix**niairti> ?Oi^s-.y? 
«! Ai 2 o 3 /KCi^^£^Us&itSSm» 
i'x;o?h^7 (GC~ 9 A) £Jflvrc$HfrL 

ym.2 0 ox\ Mi^g£2 0 o\;&tf*5Ajuei 
2 0-ctiftjEU «*ftt*H**fflv^fc. #*fi±. i<o 

*'Xx*DVN^7 7CHlJRL! , SM(*Sr0. 2miaA-t 
[0043]##^J1 

rt^Sl 0 0m l«y i l'y;f J. Amer. C 
hem. Soc. , 92, 5118 (1970) tZgffl 
WWkT&J&LtzEMWmtt-t* f'JX (3, 5 - 

l-e^yy*-) ^<^y i26m gs h»; 

X (fh7tKn77y) fv&yyfuj'i V ( I I 
I ) 14 3mg, f N7b|<D77>20m 1 SrjDi, 
BBMWWTC1 2MHrit, ftjfiLfcttfttJ&M 

^nAh'J^n^h' (III) (IR (ify 
a-AO :1 565cm->) t aT.;«»A 
i:IW&. 

[0044] ##^2 

ftfflllOOml^a^tK. J. Amer. C 
hem. Soc. , 92, 5118(1970) tiaiSS 
0*i!fetffl^-C-&jSL)tHJ|(eS«3t**f * h 'J X ( 3 

-7i^-5->f-^-i-t9yy^> 3 

46mg, t-yx (-rb5t po7^y) ?DAbU^ 
D7>f K(I I I) 255rag. fb7tb*n77V5 
ml kb/Hy2 0m 1 ^Jpi, a^fflMTT"2 4B# 

(3-7x~^-5-^f-;U-l-t5yy;l^) ?<?y 
irxM*V>)-7uyj K ( I I I ) ( I R (KB 

r ) : 1 5 6 6 c m- 1 ) . KIT. ^<0fiftS«f*B t«; 

[004 5] ##^I3 

OOmlc^^j.Uy^ftC, J. Amer. C 
hem. Soc. , 92, 5118(1970) tlSig 
«»lfi*J8^T^*Lfc=JBH«St**-4 b 'M ( 3 

-e^yy^) i20m gl h 
yx (fh5tKD77y) ?DAt-'j707'( H ( i 
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I I) 94mg. Wl*xyi8ml£*£, 3*SBISl 
TCI 2tmi 0 OTTCSBf Lfc. 4l£Lfc«AS«a 
U M»x (3-7x-^-i-tr5Vyvu)>^y^ 

DAhU^o5>f H ( I I I ) &#fc ( I R (KB 
r J : 1 5 4 0 c m-' ) . filT. ;«^*C m 

[0046] ##M4 

WMlOOmKOyil/y^ft, J. Amer. C 
hem. Soc. , 92, 5118(1970) tf Bfs 
«0*ffiSffl^T^Lfc=WiaflBiS:*-r6 MJA < 3 
- (4-h'J)V) - l-eWJ/LO ^y 4 0 Om 

H { I II) 295mg, MHy30m 1 fcjni., M 

*#H«Tti 2mrs 1 o oxreHHf tfc. £i$Lfc!£ 

fi**»UL. N'JX(3- (4-h'J;lO 
!W ^y^o^'J^n^ K ( I II) £#fc 
(IR(KBr) : 154 1cm-»).HT, 

[004 7]ihWJl 

iwm&rflW««feflltJtrt««i o o om i »xf 

h\)-n -st-^f-^T^S-^AW t-/Uxy*g?£S:*IA 
Lfcft. b^xys JniTKJttSSM* 2 5 0 m 1 fc L 

ft. iooorp m« iwimmftrnx* 

8 0'CtLT, KJ£$l*JOX^yj££y-i;£-e4 0 

[oo48] mmmi 

mtRVfflm&$VBjLt:ft%m lOOOml coXt 

y uxiOfffiRjegHte, ##^J 1 t-£js Lfctgft a & 

Ail, hU-n-^-^-f-^T^S-^AtX^U^^y 
3 - /I/ Lfc %-«r f ;i^x y »«es Jn i fcft . h ^ 

xy zmtzKmmmz 25omia^ iooor 
p m-caBf Ltcff t>Km%%mimz s o -ck lt . 

EJ£$ 1*1 WXf- 1/ y £E & : JI±X' 4 0 k g / c m * K 



Bumsxfmm L^^k^tm £#x?n 

-? h 7=7 7 -f - \z 1 0 #Bt t fc . K(®feffat«SSS:^ 
1, ^2t*t. 
[0 04 9]^ffiW2 

Mt&VW£tH£tfl ifcl*l£ffl 1 0 0 0 m 1 wf 
> ^ XRBBESIC^SK . ##M 1 L fctiHfc A * 
Aft. h'J-n-^f^S-^AiAl (OH) 
3*ffi£Lfc^fr^xy^£*ALfc ! SL N^x 
y£*lTRJG»*£2 5 0ml iLfc. lOOOrp 

Msflox^ yffi£ y-vffiT-4 okg/c«»t|| 
SrC3 0#3OE*fif$:r>fc. ElGSS#fc**' 
Lfc. B0E8»££iBa-«&ajlU at^TJMBEtfc. R 

i , «2(cjfrt. 

[0050] »«3 

i&mmr/m^mimamim iooomi 0x7- 
yuxmiEbcmatz. mmix>iaf8.LtzmAz 

Aft., h V - n - * 7 i-)VT)U S ~V A fc jK y t'x/UT 
*3-)MMn = 500) 1 27mg*a^LfcMH 

0 m 1 k Lfc„ 1 0 0 0 r P mT«l#L#!!f*fcRj68» 
ityoiftflteso'Ctel/t, KJSE#li*)<7)x^b-yj±^^- 
^JET'4 0 k g/c m l fc*H*rs J: 5K*AL«lt. 

Lfc„ RJE*fr2lWtt*&*l . ^2t;^-r o 

[005 1 ] 

[«1] 
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ism 



Hi 



fflfl^2Mfl^8H*«;tfcrt8«l 5 0ml ffiifyX 

n - ;t ? -f>VTiV S - »? K<Ty b yjg $£#A L Jt 
a v h;tory£flUTSOEMM£8 0m 1 t Lfc. 1 0 
0 0 r pmTfit#L&#fcRiG^rt«^*80X;fc 
LT. SMtexf 1/>E^ y-ylt 5 k g/c m 

^fcttSrr3 0#EiS£fT4ofc. *<0«. 

?nv h/57 < -t«t OtftfU:. EJS*fr&tra» 
[0052] HJtM4 

Kjs^st , mm 2 tftmB £A*u 

lX&jmM£ 80mltL)t„ lOOOrp mTlff# 

x^-b ves ^j±t' 5 k g/ c taHtft-f i i 5 
<a*AUBts ^^«5&#£^rmilT3 0# 



h'J-n-^-^^/UT^S-^tA 1 (OH) 8 £M 

*.T£U6»M£80m 1 fc Lfc. 1000r P mT«f 

x*l^ yffi £ y- i^BE? 5 k g / c m 2 t*H*t 415 
fcSAU&lt. C;ili5»<DRiE«#fe*ofc«]B-C3 0* 
Sffitff^rofc. Kfcg*#fc*£S*-effiA 

-iciOiMffLft. Rfcfttt&tflSft£*3, *4fc* 

-r. 

[00 54 3 K«J6 

Mf&»+3iM£tit*.*:ft£»l 5 0ml <D#5X 
hU-n-:t?*A'7*5-'>AfcAl (OH),ta 
iTK(EB**80in 1 hLfc. lOOOrpmt'JItt 
x^UyfiESry-vffiT'S k g/c m*(a«HW4 <fc 5 
RlE£ff*-?fc. KJCSF»+K**S#T£EA 

t. 

[0055J 
[*3] 











B(AKOH)fl) 




Si 



3e0irmol/IO(n-0BH»7>3AI©h^XV*M6uiHiffl. 
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F*>~Mm) 4G069 AA06 BA21A BA21B BA22A 
BA22B BA27A BA27B BB05A 
BB05B BC16A BC16B BC58A 
BC58B BE01A BEOIB BE06A 
BE06B BE13A BE13B BE22A 
BE33A BE34B BE35A BE38A 
BE38B BE40A BE45A BE46B 
BE48A CB47 

4H006 AA02 AC21 BA09 BA14 BA29 
BA44 BA47 BA63 BA81 

4H039 CA19 CL19 



